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known as surface plasmons. The resonant surface plasmons can be excited by laser
irradiation to a metallic nanotip at resonant wavelength. They produces extremely
strong light field, which can enhance fluorescence if a sample is placed close to
the nanotip. The enhanced light field is extremely confined to the metallic nanotip
and its strength decreases exponentially as a function of distance from the metal
surface. Thus, the effect of tip enhancement on fluorescence is dependent on tip-—
sample separation. The smaller tip-sample separation is, the larger fluorescence is
enhanced. However, besides enhancement there 1is another phenomenon known as
quenching occurring to diminish fluorescence intensity. Quenching happens when a
metallic nanotip gets very close to or mostly in contact with a fluorescent sample.
The excited electrons of the fluorescent sample supposed to relax through
fluorescence emission can instantly transfer their energy to the metal surface. In
contrast to the effect of tip enhancement, fluorescence is diminished more by the
effect of tip quenching as tip-sample separation goes smaller. Therefore, there are
two competing processes affecting fluorescence intensity when a metallic nanotip is
induced to a fluorescent sample. As a result of tip-sample separation dependent
enhancement and quenching, the strongest fluorescence intensity exists at a certain
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[107] tip-sample separation. Till now, many studies have been done to decrease quenching
effect by keeping a separation between tip and sample. However, the tip-sample
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I 4 % fé‘z‘ (JUN YU) separation was not so accurate to get the strongest fluorescence intensity. In this
dissertation, I studied a technique to find out the optimal tip—sample separation.
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and quenching of fluorescence intensity is detected and it obviously indicates the
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optimized tip-sample separation. By constructing optical nano-images through the
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N tip-enhanced fluorescence images are obtained.
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Fluorescence is the emission of light by a substance that has absorbed light or

some other type of energy. Practically, it occurs when electrons of a substance L CHEBEMICBRESBERT I LEALLIILTVS, Zhid, AT 7T b RROESHEERHIRE K
relax to their ground electronic state after being excited to a higher electronic ET LR TFRINABERTHD, SBIZ, EERLEFEDS < UVEEL—EIRHLRAOREB ETF v 7
state by absorbing some type of energy. One important application of fluorescence PEEL. EFENDOEES in situ TRETSHZ LT 12 nm DR CE Y N TR N T L ETE

is optical microscopy. In pursuit of high-resolution fluorescence imaging beyond
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diffraction limit, tip-enhanced fluorescence nano—imaging has been developed in the

last decade. The concept of this tip enhancement is based on the enhanced light ° ETF Ry hOBNBREDT v - RE R EBKFE 2RI LR, HRIRLEADROMELBETH L
field localized at the apex of a metallic nanotip. This enhanced light field is RS L, Fv 7B 5.7 nmn TEAEBERZFRERDILERHLE, Fv7-RBHEEHL &#E

originated from the resonant excitation of abundant electron oscillations that are BITIR - TR EETF v THBRUHREROBE LT oo R. Fv THBRELA XA —V2BHZ LITRIILT
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